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究锌在浓 KOH 溶液中作为二次电池的负极材料的电化学行为, 侧重考察金属 Bi
和 In 对锌电极电化学行为的影响及作用机制，并初步探讨锌电极腐蚀和钝化的
机理及动力学规律。主要的研究结果如下： 




































































Zinc is one of the most commonly used battery electrode materials because of its 
low equilibrium potential, reversibility, compatibility with aqueous electrolytes, low 
equivalent weight, high specific energy, high volumetric energy density, abundance, 
low cost, low toxicity, and ease of handling. Zinc has mainly been used in primary 
(nonrechargeable) batteries, but great developments have been made to allow zinc to 
be more widely used in secondary (rechargeable) batteries, especially for the alkaline 
zinc battery. Based on the current status of the research and development of zinc 
electrode in alkaline electrolyte, in this work, the electrochemical behavior of pure 
zinc and zinc alloy containing Bi and In in 35%KOH alkaline solutions has been 
investigated by the electrochemical methods, including Tafel linear polarization, 
potentiodynamic polarization, cyclic voltammetry, discharge measurements under 
constant current density and potentiostatic polarization, combined with scanning 
electron microscopy (SEM). It is emphasized on study of the effect Bi and In on the 
electrochemical behaviors of zinc electrode. And the mechanism and function of 
addition of Bi and In elements in zinc electrode has been preliminary discussed. The 
main results and progress of this work are listed as following:  
(1)  It is indicated that the open circuit potential of zinc electrode shifts positively 
and the anodic current density and passive current density increase after the bismuth 
addition. The discharge measurement shows that the addition of bismuth shortens the 
time to passive state of zinc alloy electrodes at the same conditions compared to pure 
zinc. The addition of Bi will enhance the electrochemical activity for zinc alloy 
electrode, and the concentration of zincate ions is high at the interface of 
electrode/electrolyte, which accelerate the precipitation of the zincate ions on the 
electrode surface. And when the concentration of zincate ions exceeds the solubility of 
zinc oxide in the alkaline electrolyte, the passivation will take place on the electrode 
surface. The addition of Bi also raises the current-increase and accelerates the growth 
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